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The Immobilization Effect of Oxalic Acid Activated Phosphate Rocks Applied to the Cd Contaminated

Farmland Soil in Mining Area
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Abstract: A pot experiment was conducted to study the Cd immobilization effect of oxalic acid activated phosphate rocks on a contaminated
soil in mining area, using lettuce as a test crop. The results showed that when applied Nanzhang phosphate rock, the content of exchangeable
Cd in the soil was reduced by 12.5%~20.3%. Application of oxalic acid activated Nanzhang phosphate rock at different levels, decreased the
content of exchangeable Cd up to 39.5%, compared with the control treatment. The change in the content of exchangeable Cd as the amount of
applied Baokang phosphate rock increased was slightly significant. The maximum reduction of 21.5% exchangeable Cd was obtained after ap—
plying Baokang activated phosphate rock to the soil. At the same time, the maximum content of residual Cd was 2.03 times higher than the
control of the treatments with Nanzhang phosphate rock, while it was 2.61 times higher than the control of the treatments with Nanzhang acti—
vated phosphate rock. The contents of residual Cd among the treatments with Baokang phosphate rock and activated phosphate rock were sig—
nificantly higher than the control. Application of phosphate rocks and activated phosphate rocks to the soil could significantly reduce the Cd
uptake and accumulation in various parts of lettuce. However, the low—grade phosphate rocks activated by oxalic acid had a better effect than
raw phosphate rocks on immobilization of Cd when applied to the contaminated soil.
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Table 2 Some basic physical and chemical properties of the tested
activated phosphate rocks
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Table 3 The application amount of phosphate rocks and activated
phosphate rocks(g-kg™)
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e 1 H ] 1 ii ]
R 058 1.16 232 0.97 1.94 3.88

BE 062 1.24 2.48 0.87 1.74 3.48
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Table 1 Some basic chemical properties of the tested phosphate rocks

FEHs P.0+/% B P05/% Ca0/% Fe,04/% MgO/% ALOY% Cd/mg-kg™
PRAE 26.1 2.2 454 3.5 6.4 0.04 n.d.
R 242 29 40.5 35.1 4.64 0.103 2.70
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Table 4 Tessier's sequential extraction procedures for soil heavy metal forms

HIR b1 BRI A
A 16 mL 1 mol-L™ MgCl,, pH 7.0 (25+1)°CIEEELES 1 h
1 B A S 16 mL 1 mol-L* NaOAc,pH 5.0 (25+1)ClEEZESES 1 h
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Figure 1 The content changes of ex—Cd in the soil after applying phosphate rocks and activated phosphate rocks
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Figure 2 The content changes of re—Cd in the soil after applying phosphate rocks and activated phosphate rocks
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Figure 3 The changes of Cd content in the root of the lettuce after applying phosphate rocks and activated phosphate rocks
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Figure 4 The changes of Cd content in the overground part of the lettuce after applying phosphate rocks and activated phosphate rocks
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Table 5 The changes of the physical and chemical properties of the soil after applying phosphate rocks and

oxalic acid activated phosphate rocks

Jrem a3 PR
pH A% Bi/mg-kg? At Ca®/emol -kg? AZHett: Mg*/emol kg pH  AXBi/mg-kg? 2Hetk: Ca*/emol -kg™ AZHetE: Mg*/cmol - kg™
CK 5.64d 44.8d 10.6¢ 1.34e 5.64d 44.8d 10.6d 1.33d
PR1 5.88cd 45.6d 11.0¢ 1.43d 5.90d 49.8d 10.6d 1.41cd
PR2 5.92¢ 44.7d 10.7¢ 1.55be 6.29¢ 50.7d 11.1ed 1.56¢
PR3 6.29b 45.9d 11.3be 1.70a 6.41c 50.6d 11.1ed 1.74b
PR4 641b 57.9bc 11.2¢ 1.47¢d 6.82b 71.8¢ 12.1be 1.55¢
PR5S 7.26a 64.5b 12.2a 1.59b 7.32a 106.6b 12.9b 1.71b
PR6  7.36a 84.3a 12.2a 1.79a 7.51a 163.3a 15.0a 1.99a
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